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Factors associated with “do not resuscitate” orders and rates of
withdrawal from hemodialysis in the international DOPPS.
Background. Worldwide statistics on practice patterns re-
garding “do not resuscitate” (DNR) orders and patient with-
drawal from hemodialysis have not been uniformly collected or
analyzed.
Methods. Using data concerning adult hemodialysis patients
randomly selected from 308 representative dialysis facilities in
France, Germany, Italy, Japan, Spain, the United Kingdom, and
the United States participating in the Dialysis Outcomes and
Practice Patterns Study, DNR orders were tabulated at study
entry from a prevalent cross-section of patients (N = 8615),
using multivariate logistic regression to investigate character-
istics associated with DNR status, Cox models to identify risk
factors for withdrawal from hemodialysis, and scores from the
mental component summary (MCS) and physical component
summary (PCS) of the SF-36 to assess health-related quality of
life.
Results. The United States had the highest prevalence of
DNR orders (7.5%) and rate of withdrawal from hemodialysis
(3.5 per 100 patient-years). Significant and independent associ-
ations with higher odds ratio (OR) of DNR were observed for
older age (OR 1.16 per 10 years higher, P = 0.03) and nursing
home residence (OR 2.34, P = 0.003), and with higher relative
risk (RR) of withdrawal from dialysis (RR 2.38, P < 0.001). Pa-
tients who withdrew from hemodialysis died within a mean of
7.8 days and a median of 6.0 days.
Conclusion. The higher prevalence of DNR and rate of with-
drawal from hemodialysis in the United States are consistent
with its greater legal and cultural emphasis on patient auton-
omy. By showing characteristics associated with these outcomes,
Key words: Dialysis Outcomes and Practice Patterns Study (DOPPS),
do not resuscitate orders, withdrawal from dialysis, hemodialysis, qual-
ity of life.
Received for publication December 20, 2004
and in revised form March 21, 2005, and April 6, 2005
Accepted for publication April 21, 2005
C© 2005 by the International Society of Nephrology
this study contributes to our understanding of why hemodialysis
patients request DNR or withdraw from treatment.
Hemodialysis patients live with a high burden of mor-
bidity and are at increased risk for death compared with
the general population. Consensus on how to discuss and
handle “do not resuscitate” (DNR) orders and uniform
practice patterns for withdrawal from dialysis do not exist
within the international nephrology community. Once a
patient has decided to request a DNR order, that DNR
order may change depending on the patient’s clinical
setting. For example, in the United States, many dialy-
sis units have a standing policy of full resuscitation for
all patients while they undergo hemodialysis, even for
those patients who have chosen to be designated DNR
[1]. It is likely that DNR and withdrawal practice patterns
vary by practitioner, by dialysis unit, and by geographic
region.
Variation in DNR and withdrawal patterns may relate
to differences in the presence and severity of comorbid
conditions in individual patients. These patterns may also
be influenced by health-related quality of life (HRQOL),
which can be affected by comorbid conditions in indi-
vidual patients [2–4]. Variation in DNR and withdrawal
practices may also relate to cultural patterns of communi-
cation between patients and their caregivers with regard
to end-of-life issues. Some patients carefully and purpose-
fully choose to stop dialysis after discussing their choice
with their family and their caregivers. Other patients sim-
ply stop coming to their hemodialysis unit for treatment.
Previous researchers have identified gaps in communica-
tion regarding advance directives between patients and
their caregivers [5]. Some dialysis care providers may
find it difficult to openly and explicitly discuss DNR or-
ders and withdrawal from dialysis with patients and their
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families. Comprehensive, careful discussion of end-of-life
issues can be lengthy. It may be problematic for dialysis
care providers to designate time without interruptions,
in a private environment, to talk with patients and their
families. Health care providers or a patient’s family may
feel that they are protecting the patient by choosing not to
discuss the potentially disturbing topic of death with that
patient. Patients themselves may prefer to discuss end-
of-life issues with family members who are designated
to make medical decisions for them, rather than with a
dialysis nurse, nephrologist, or dialysis social worker [6].
Some patients, understandably, may prefer not to talk
about their own death at all.
There is evidence that advanced planning for
withdrawal—with clear DNR orders and palliative or
hospice care—often results in a so-called “good death”
[7]. Patients who withdraw from dialysis with the sup-
port of their physicians and loved ones are often able
to choose a death that is consistent with their wishes and
with clinical, cultural, and ethical standards [8]. However,
for those patients who choose to withdraw from dialysis,
hospice resources are not consistently available. [9] The
Robert Wood Johnson Foundation sponsored an initia-
tive to study end-of-life care in general and also specif-
ically among dialysis patients. That study’s final report,
entitled “Promoting Excellence: ESRD Workgroup Rec-
ommendations to the Field,” presents findings about end-
of-life care for dialysis patients, assesses the resources
available to caregivers, patients, and their families, and
makes recommendations for future education and pol-
icy. The report also indicates a need for more research
related to palliative care and quality of life for ESRD
patients with end-stage renal disease and their families
[10–12].
Worldwide, uniformly collected statistics on practice
patterns regarding DNR orders and withdrawal deci-
sions among end-stage renal disease patients have not
previously existed. The increasing burden of comorbid
conditions and the consequent limited life expectancy
of dialysis patients make understanding the factors as-
sociated with DNR orders and withdrawal from dialysis
important to improve end-of-life care for dialysis pa-
tients. The present analysis used data from the first phase
of the Dialysis Outcomes and Practice Patterns Study
(DOPPS I), 1996 to 2001, to determine and better under-
stand patterns of DNR and withdrawal among hemodial-
ysis patients, in order to improve end-of-life care for
dialysis patients.
METHODS
Data sources
This study used a sample of 8615 randomly selected,
adult hemodialysis patients from the DOPPS I, a prospec-
tive, observational study involving 308 representative
dialysis facilities in France, Germany, Italy, Japan, Spain,
the United Kingdom, and the United States. Facilities en-
tered the study between 1996 and 1999, and this analysis
used data gathered through spring of 2001. The DOPPS
I sampling plan and study methods have been described
elsewhere [13].
Patient responses to the Kidney Disease Quality of Life
Short Form (KDQOL-SFTM), a validated, written survey
instrument, were used to determine patients’ mental and
physical quality of life [14].
Statistical methods
The main outcome variables of interest were whether
patients had a DNR order and whether they withdrew
from dialysis during the study. Classification of DNR or-
ders and withdrawal events was based on clinical history
abstracted from each patient’s medical record. Logistic
regression models were used to identify patient char-
acteristics independently associated with a DNR or-
der. Withdrawal rates were calculated as the number
of withdrawals from hemodialysis per 100 patient-years
of observation. Cox proportional hazard models were
used to identify patient characteristics independently
associated with withdrawal from hemodialysis. The fol-
lowing independent variables were included in both mod-
els: patient demographics (age, race, and sex), years with
end-stage renal disease (ESRD), reported history of al-
cohol and/or substance abuse in the past 12 months,
and a history of 17 comorbid conditions, including dia-
betes, gastrointestinal bleeding, hepatitis B virus positive,
hepatitis C virus positive, prior renal transplant, cancer
(other than skin cancer), human immunodeficiency virus
(HIV)/acquired immunodeficiency syndrome (AIDS),
recurrent cellulitis/gangrene, neurologic disease, periph-
eral vascular disease (PVD), coronary artery disease,
congestive heart failure (CHF), arrhythmia/other cardiac
disease, hypertension, cerebrovascular disease (CVD),
lung disease, and psychiatric disease. Logistic models ad-
justed for country, while Cox models were stratified by
country.
Confidence intervals for adjusted prevalence of DNR
and for rate of withdrawal measures of association were
constructed for each country. Confidence intervals could
be interpreted for each country. The significance of dif-
ferences between countries should not be inferred from
confidence-interval overlap.
For logistic regression models, generalized estimating
equations were used to account for clustering at the fa-
cility level, assuming a compound symmetry covariance
structure [15]. For Cox regression models, robust variance
estimates (the sandwich estimator) were used to account
for clustering at the facility level [16]. All analyses were
performed with SAS version 8.2 (SAS Institute, Cary, NC,
USA).
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Table 1. Demographic and comorbid characteristics of a prevalent cross-section of 8615 randomly selected hemodialysis patients and the odds of
“do not resuscitate” (DNR) orders and rate of withdrawal from dialysis
Odds ratio for having a DNR
order (P value)Patients (%) or mean Adjusted risk ratio for
Measure (standard deviation) Unadjusteda Adjustedb withdrawal (P value)b
Agec 59.9 (14.7) 1.38 (< 0.0001) 1.16 (0.03) 1.75 (< 0.0001)
Black (vs. non-black) 17.7 0.66 (0.0002) 0.74 (0.17) 0.34 (< 0.0001)
Male (vs. female) 56.9 0.78 (0.001) 0.92 (0.62) 0.82 (0.23)
Years with ESRD 4.94 (5.4) 1.01 (0.38) 1.02 (0.25) 0.99 (0.57)
Comorbid conditions
Diabetes mellitus 33.0 1.12 (0.16) 0.97 (0.82) 1.26 (0.20)
Gastrointestinal bleeding 6.9 1.48 (0.005) 0.72 (0.16) 1.25 (0.47)
Hepatitis B virus 3.3 0.48 (0.03) 0.67 (0.44) 0.56 (0.40)
Hepatitis C virus 15.9 0.77 (0.16) 0.73 (0.30) 1.43 (0.27)
Prior renal transplant 6.8 0.62 (0.05) 1.37 (0.39) 0.30 (0.23)
Cancer (other than skin) 8.3 1.36 (0.01) 1.51 (0.06) 1.91 (0.005)
HIV/AIDS 0.5 1.31 (0.36) 1.64 (0.36) 12.2 (0.001)
Recurrent cellulitis/gangrene 7.5 1.42 (0.006) 0.85 (0.51) 1.31 (0.43)
Neurologic disease 8.4 2.13 (< 0.0001) 1.19 (0.43) 1.35 (0.26)
Peripheral vascular disease 21.3 1.69 (< 0.0001) 1.19 (0.24) 1.03 (0.89)
Coronary artery disease 36.1 1.70 (< 0.0001) 1.00 (0.98) 1.43 (0.05)
Congestive heart failure 29.7 1.95 (< 0.0001) 1.44 (0.06) 0.85 (0.42)
Arrhythmia/other cardiac disease 33.2 1.69 (< 0.0001) 1.31 (0.12) 1.21 (0.33)
Hypertension 73.2 1.15 (0.13) 1.04 (0.84) 0.92 (0.73)
Cerebrovascular disease 15.5 1.89 (< 0.0001) 1.41 (0.06) 1.67 (0.006)
Lung disease 9.4 1.62 (< 0.0001) 1.19 (0.37) 1.10 (0.65)
Psychiatric disease 18.9 1.50 (< 0.0001) 1.24 (0.24) 1.47 (0.05)
Substance abuse in the past 12 months 1.7 0.53 (0.008) 1.17 (0.71) 1.14 (0.81)
Alcohol abuse in the past 12 months 3.0 0.76 (0.29) 0.81 (0.63) 1.02 (0.96)
Socioeconomic factors
Married (vs. unmarried) 58.5 0.83 (0.02) 0.83 (0.30) 0.84 (0.37)
Lives alone 14.8 0.88 (0.18) 0.88 (0.56) 0.62 (0.07)
Lives with friends or family 81.0 1.00 (ref.) 1.00 (ref.) 1.00 (ref.)
Nursing home 4.2 2.88 (< 0.0001) 2.34 (0.003) 1.34 (0.37)
<12 years education 37.0 1.05 (0.66) 1.17 (0.31) 1.11 (0.06)
Some college 14.2 0.83 (0.14) 0.75 (0.18) 1.04 (0.88)
Employed 17.8 0.39 (< 0.0001) 0.75 (0.26) 1.07 (0.87)
Disabled 18.0 1.05 (0.65) 1.02 (0.91) 1.31 (0.30)
Income ($US)
<5000 9.4 0.66 (0.08) 0.66 (0.24) 0.75 (0.47)
5000–10,000 19.1 1.18 (0.36) 1.28 (0.37) 1.26 (0.44)
10,001–20,000 19.2 1.00 (ref) 1.00 (ref) 1.00 (ref)
20,001–40,000 13.3 0.65 (0.06) 0.90 (0.70) 1.51 (0.18)
40,001–75,000 5.1 0.48 (0.03) 0.72 (0.38) 1.32 (0.55)
>75,000 2.6 0.99 (0.98) 2.11 (0.06) 0.46 (0.43)
Unknown 31.3 1.15 (0.36) 1.19 (0.46) 1.35 (0.30)
DNR order present 3.8 – – 2.38 (< 0.001)
aAdjusted for country.
bAdjusted for patient characteristics at study entry: age, sex, race, country, years with end-stage renal disease, alcohol abuse, substance abuse, 17 comorbid conditions,
and socioeconomic factors.
cOdds ratios and relative ratios are given for increments of 10 years.
RESULTS
Characteristics of the sample
The initial sample included 8615 randomly selected
hemodialysis patients, treated in 308 dialysis facilities. A
DNR order was reported for 326 of these 8615 patients
(3.8%). Table 1 summarizes the demographic and comor-
bid characteristics of the sample. Comorbidities with the
highest prevalence were diabetes mellitus, hypertension,
and cardiac disease.
Adjusted odds ratio of having a “do not resuscitate”
order and adjusted risk ratio of withdrawal from
hemodialysis
The adjusted odds of having a DNR order were 16%
higher for each increment of 10 years greater age. Blacks
and males were less likely to have a DNR order, although
these results were significant only in the unadjusted mod-
els. Higher adjusted odds of having a DNR order were
associated with CHF, CVD, and cancer (other than skin
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Table 2. Prevalence of “do not resuscitate” (DNR) orders and rates of withdrawal from dialysis, by countrya
Unadjusted Adjusted Unadjusted Adjusted withdrawals
prevalence of DNR prevalence of DNRb withdrawals per 100 per 100 patient yearsb
Country (%) (%, 95% CI) patient years (rate, 95% CI)
France 0.7 0.5 (0.2–0.9) 1.2 0.7 (0.5–1.1)
Germany 0.8 0.6 (0.3–1.1) 0.4 0.2 (0.1–0.5)
Italy 0.0 – 0.2 0.1 (0.0–0.4)
Japan 1.2 1.3 (0.9–1.8) 0.0 –
Spain 0.6 0.4 (0.2–0.9) 0.6 0.3 (0.2–0.6)
UK 0.6 0.6 (0.3–1.2) 1.9 1.5 (1.1–2.2)
US 7.5 5.5 (4.2–7.2) 3.5 2.2 (1.7–2.8)
Overall 3.8 – 1.9 –
aPrevalent cross-section of patients (N = 8615).
bAdjusted for each average of age, sex, race, years with end-stage renal disease, alcohol abuse, substance abuse, and 17 comorbid conditions.
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Fig. 1. Distribution of days to death after
withdrawal from dialysis.
cancer), all with marginal significance (P = 0.06). Higher
adjusted odds of having a DNR order were significantly
and strongly associated with living in nursing home ver-
sus living with friends or family (OR 2.34, P = 0.003).
Higher odds of having a DNR order were also associated
with income level >$75,000 (in US dollars) in the ad-
justed model, with marginal significance (P = 0.06). No
significant association was found between presence of a
DNR order and level of education in either the adjusted
or unadjusted model.
Table 1 also shows the adjusted associations between
the risk of withdrawing from dialysis and patient charac-
teristics. Higher risk of withdrawal from dialysis was sig-
nificantly associated with older age and non-black race
(P < 0.0001 of each). A significantly higher adjusted risk
of withdrawal from dialysis was also observed for pa-
tients with cancer (other than skin cancer), HIV/AIDS,
CAD, CVD, psychiatric disease. Patients with fewer than
12 years of education (P = 0.06) also displayed a higher
adjusted risk of withdrawal, with marginal significance.
The risk of withdrawal was not associated with living sit-
uation or income. The relative risk (RR) of withdrawal
from dialysis was significantly higher among patients who
had a DNR order (RR = 2.38, P < 0.001).
Prevalence of “do not resuscitate” orders and rate
of withdrawal from hemodialysis by country
Table 2 shows the prevalence of DNR orders by coun-
try, with and without adjustment for demographic char-
acteristics, years with ESRD, alcohol abuse, substance
abuse and the 17 comorbid conditions listed above. The
overall unadjusted prevalence of DNR orders was 3.8%.
Both unadjusted and adjusted prevalence of DNR orders
were higher in the United States than in the other coun-
tries surveyed. None of the study patients in Italy were
reported to have DNR orders.
Table 2 also shows rate of withdrawal by country, with
and without adjustment. The overall unadjusted rate of
withdrawal was 1.9 withdrawals per 100 patient-years.
The rate of withdrawal was highest in the United States
and lowest in Germany and Italy. In this sample, no with-
drawals from dialysis were reported in Japan.
Time to death among patients who withdrew
from hemodialysis
Figure 1 shows the distribution of days to death for pa-
tients who withdrew from hemodialysis. The median time
to death was 6.0 days and the mean was 7.8 days. In this
sample, 79.1% of patients who withdrew from hemodial-
ysis died within 10 days of withdrawal.
Associations of DNR and withdrawal with health-related
quality of life
As Table 3 shows, there were marginally significant
associations between presence of a DNR order and
HRQOL measures. The adjusted odds of having a DNR
order were 4% lower per each 3-point higher Physical
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Table 3. Asssociationsa of health-related quality of life (HRQOL)
summary measures with the odds ratio (OR) of “do not resuscitate”
(DNR) orders and the relative risk (RR) of withdrawal from dialysis
DNR Withdrawal
HRQOL measure OR P value RR P value
PCS (per 3-point higher score) 0.96 0.09 0.91 0.0001
MCS (per 3-point higher score) 1.04 0.07 0.91 <0.0001
Abbreviations are: PCS, physical component summary; MCS, mental
component summary.
aAdjusted for variables listed in Table 1.
Component Summary (PCS) score (P = 0.09). In con-
trast, the adjusted odds of having a DNR order were 4%
higher per each 3-point higher Mental Component Sum-
mary (MCS) score (P = 0.07). A statistically significant
9% lower adjusted risk of withdrawal from hemodialysis
per 3-point higher HRQOL score was observed for both
PCS and MCS scores (P ≤ 0.0001).
DISCUSSION
The present analysis of DOPPS I data shows large
variation in the prevalence of DNR orders and rate of
withdrawal from hemodialysis among patients within and
across the 7 countries surveyed. This study confirms pre-
viously described associations between lower risk rates
for withdrawal from hemodialysis and younger age and
black race [17–19]. Our study adds to the existing litera-
ture by describing associations of the practice patterns of
DNR orders and withdrawal from hemodialysis with so-
cioeconomic factors—nursing home residence, education
level, income—and the physical and mental components
of health-related quality of life. The direction and magni-
tude of associations between several comorbid conditions
and the odds of having a DNR order in the unadjusted
models changed in the multivariate models that adjusted
for those comorbid conditions. This suggests that those
comorbid conditions, or a dominant illness other than
ESRD, influenced the decisions of patients to be desig-
nated DNR.
There are several potential explanations for the dra-
matic country differences in prevalence of DNR orders
and withdrawal rates. The higher prevalence of DNR
orders and higher rate of withdrawal from hemodialy-
sis in the United States are consistent with the coun-
try’s emphasis on the principle of autonomy (i.e., the
right of patients to make choices about their own lives).
The legislative and judicial systems of the United States
have traditionally facilitated patient control of end-of-
life decisions, a tradition less well developed or absent
in other countries. In the United States in 1986, Neu and
Kjellstrand [17] described withdrawal from hemodialysis
as a cause of death for patients with ESRD. Then, in 1990,
the United States Federal Patient Self-Determination
Act recognized “[a]n individual’s right under state law
to make decisions concerning...medical care including the
right to accept or refuse medical or surgical treatment and
the right to formulate advance directives” [20]. This act
codified the previously existing practices of DNR, with-
drawal, and advance directives as legal concepts in the
United States. The presence of a formalized DNR order
in a patient’s chart has legal implications in the United
States that may be absent in the other countries surveyed.
In Japan, for example, the concept of an advanced di-
rective or DNR order that is legally binding may simply
not exist in the same way that it does in other countries
[21–23]. There is also evidence that Japanese nephrolo-
gists are willing to follow advanced directives when they
encounter them, but that the prevalence of advanced di-
rectives is so low that they are used very infrequently [24].
Country differences in legal management of end-of-life
care may partially explain the dramatically higher preva-
lence of DNR orders in the United States.
Cultural and religious differences may also contribute
to the observed variation between countries [25]. Care-
givers in some cultures may not directly confront the
issue of a patient’s anticipated death with that patient
or with that patient’s family. Customs in some countries
may also preclude an actual DNR order written in a pa-
tient’s chart but still allow for an understanding among
hemodialysis staff, patients, and their families that a pa-
tient will not be intubated, cardioverted, or administered
cardiopulmonary resuscitation. In some cultures, end-
of-life decisions may be reached and acted upon by a
patient’s family or other caregivers instead of by the pa-
tient him- or herself [22, 23, 26]. Key discussions may
occur between a patient’s family and a patient’s physi-
cian, with the patient excluded out of respect or out of
a desire to minimize patient worries and fears for the
future.
It is also clear that hemodialysis patients in the United
States have a higher burden of comorbid disease, for
which the DOPPS questionnaire cannot fully adjust [27].
This higher burden of comorbid disease may partially ex-
plain the higher prevalence of DNR orders in the United
States. One characteristic that can be thought of as an
added comorbidity is patient residence in a nursing home.
Our study found an association between prevalence of
DNR orders and withdrawal from hemodialysis with pa-
tient residence in a nursing home. This finding has also
been demonstrated in at least 2 other studies [28, 29]. Pa-
tients who lived in a nursing home were, in general, older
and more ill than patients who could live independently
at home. However, the association between prevalence of
DNR orders and withdrawal from hemodialysis with pa-
tient residence in a nursing home persisted after adjusting
for age and comorbid conditions. It is also possible that
care providers in nursing homes may have been more
attuned to the need to discuss end-of-life issues, or may
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have been more comfortable discussing those issues than
family members caring for a loved one at home or than
the patients themselves, who may have been living alone
with little social support. Care providers for patients who
live in nursing homes may facilitate end-of-life discus-
sions, whereas patients who live alone may not have spe-
cific care providers, other than those in their dialysis unit,
who could help initiate end-of-life discussions.
It is unclear why there was a trend toward higher risk
for withdrawal in patients in the survey with the lowest
level of education. Perhaps patients with less education
also have fewer resources and support systems that would
help them sustain the complicated economic and trans-
portation arrangements needed to live a life that includes
hemodialysis 3 times a week. Interestingly, although the
association did not reach statistical significance, the data
suggest that patients with higher income are more likely
to declare DNR even though they are less likely to with-
draw from dialysis.
In previous research, the DOPPS has shown that
hemodialysis patients with lower scores in measures of
health-related quality of life have a higher risk of all-
cause death [2, 3]. The current analysis also suggests that
patients with lower scores in MCS or PCS have a higher
likelihood of withdrawal from hemodialysis. These find-
ings call attention to the possibility that improvements
in health-related quality of life may also contribute to
increased survival among hemodialysis patients [30].
As with any large survey, this study had the poten-
tial for misclassification bias. The patterns of withdrawal
from hemodialysis may have been underreported. Pa-
tients or staff may have been uncomfortable reporting
end-of-life practices to people outside of their unit. While
the DOPPS data analysis was performed on deidentified
data that the investigators could not trace back to specific
patients, a patient or a staff member may still have been
uncomfortable filling out survey information on end-
of-life practices. Underreported prevalence of DNR or-
ders or incidence of withdrawal from hemodialysis would
weaken potential associations between the practice pat-
terns of DNR and withdrawal with the predictor variables
described. If underreporting existed, then it is possible
that additional associations were present but could not
be demonstrated by the current data set.
Another limitation of this survey is the lack of infor-
mation on the influence of spiritual and religious beliefs
on end-of-life issues. Country differences in prevalence
of DNR orders and incidence of WD from dialysis may
be partially explained by differences in religious beliefs
between populations [31]. The lower prevalence of DNR
and lower incidence of withdrawal in Italy may be re-
lated to Roman Catholicism, a religion that is less repre-
sented in the United States than in Italy. Also, spiritual
and religious beliefs may become intensely important to
hemodialysis patients who may feel near to death regard-
less of their code status or whether they have chosen to
withdraw from dialysis. The health care team may have a
role in addressing the spiritual and religious needs of pa-
tients, particularly in the setting of a hospice [32]. How-
ever, availability of resources may be variable, and the
social framework for a health care team to address re-
ligious or spiritual beliefs may be variable as well. It is
likely that there are country differences in integration of
care for a patient’s spiritual and religious needs with that
same patient’s medical needs.
CONCLUSION
This prospective, observational study confirms pre-
viously reported associations between DNR and with-
drawal orders with comorbid conditions. This study
expands on previous descriptive studies by providing in-
formation on the large geographic variation in prevalence
of DNR orders and incidence of withdrawal. This study
also reports significant associations between DNR and
withdrawal with several socioeconomic and quality-of-
life predictor variables. Given the increasing burden of
comorbid conditions in the hemodialysis population, it is
crucial to continually clarify and refine our understanding
of the factors associated with DNR orders and withdrawal
from hemodialysis in the ESRD population.
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